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THE TITLE OF PhD THESIS:

JlonpruHoc aHanmu3e TokoBa Gocdopa pa3Bojy MHJBPHO OPHjEHTHCAHOT YIpaBJhbatkha OMOpa3rpaTuBUM
OTHAaZOM

Contribution of phosphorus flow analysis for development of goal-oriented biodegradable waste
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MNPEIVIEJ TOKTOPCKE TUCEPTAIINJE:

HagecTn kparak caaprkaj ca Ha3HaKOM Opoja cTpaHa, IOTJIaBJka, CIMKa, IIeMa, rpaduKoHa U CII.
OVERVIEW OF PhD THESIS:

Specify a short content with an indication of the number of pages, chapters, pictures, charts, etc.

ﬂOKTOpCKa ,HI/IcepTaIII/Ija je Mperjaceano u jaCHO H3JI0KCHA Y OKBUPY cne,uehnx IorjiaBJba:

1. YBogHa pa3smatpama

. IIpernen crama y ob1acTu UCTpakuBarmba
. Marepwujanu u metoie

. PesynraTu u nuckycuja

. 3aKJpy4Ha pa3MaTpama

. JIutepatypa
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AN AW

Joxropcka aucepranuje kaHaumaTkume Cjerinane ByjoBuh Hammcana je Ha 133 ctpana A4 dopwmara.
Canpxu yKynmHO 7 moriaBiba, 15 Tabena, 5 cimka, 35 rpaduka, 117 murupaHux TUTepaTypHAX H3BOpa U 3
HpUJIoTa.

The PhD thesis is clearly and concisely presented within following chapters:

1. Introduction
2. Overview of the research field situation




3. Materials and methods

4. Results and discussion

5. Concluding remarks

6. References

7. Appendices
The dissertation of a candidate Svjetlana Vujovi¢ is written on 133 pages of A4 format, containing 7
chapters, 15 tables, 5 images, 35 graphs, 117 references and 3 appendices.

\Y BPE/JHOBAIGE ITOJEJUHUX JEJTOBA JOKTOPCKE JUCEPTAIIUJE:
\Y EVALUATION OF PhD THESIS CHAPTERS:

VY okBupy MoriaBba YBOJHA pa3MaTpanma Jata Cy NpelMMUHapHa pa3MaTparma y 00IacT UCTPaKHBaba,
aHAJIM3UPaHU Cy NpeAMET, MpoOiieM W LUJbeBH HCTpakuBamba. [locTaBibeHEe Cy XMIIOTe3e W MPHKa3aHU
OUYEKMBaHH PE3YJITATH CIIPOBEICHOT UCTPAKHBAbA.

VY oxBupy nornassba Ilpersen crama y 006/1acTH HCTPaKMBamkbha aHAIN3NUPAHK Cy Biajajyhu cTaBoBH U3
obnacTu ynpaBibama OTIIJ0M, NMOceOHO ynpaBibama OHMOpasrpajuBUM oTHajgoM. [IpukaszaH je mperien
CTama aHAJIN3e TOKOBA MaTepHjaia y OKBHPY 00JIacTH (TeMaTHKE) yIpaBJbamka OTIAJA0M U aHaJIN3e TOKOBa
CYIICTaHII Y OKBHUPY MpobieMaTuke yrnpaBibama GochopoM.

VY nornaBby MaTepujanam um MeToje NPEICTAaB/bEHE Cy aHAJIM3e TOKOBAa MaTepHjaia M CYICTAaHIM Kao
ajnaTH 3a pa3Boj MOJEINa, 3aTUM Cy MPHKa3aHU KOpHUITheHN MaTepHjalid MPUINKOM UCTPaKHBamka Y OKBHPY
JIOKTOpCKe amcepraiuje. Mojen je pasBHjeH Kpo3 jAedUHHCAke. CHUCTEMa yIpaBibamka OMOpasrpajuBUM
OTIAJIOM M HErOBUX IPaHMIA; TOKOBA Marepujalia; pejeBaHTHUX Ipoleca TpeTMaHa (TpaHcdopMalyje) u
omarama (CKIaMIITeRa) MaTepujana. [IpencraBibeHa je neTasbHa aHajdW3a TOKOBa (ocdopa y OKBUPY
neQUHUCAHOT CHCTEMa W OlCHheHa HECHTYPHOCT KOpHINNEHHMX MOJaTaka, 3aTHM Cy aHaJIu3UpaHe
MoryhHocTH yHampeljerma NpUKa3aHOT cHUCTeMa Kpo3 pasBoj alTepHATHBHHUX cleHapuja. Epamyanuja u
nopeheme pesyirara MoJeNOBama je W3BPIICHA Ha OCHOBY KpHTEpHjyMa Ae(HUHHCAHUX Y CKIALy ca
UJBEBHMA YIPaBJbakha OTIAIOM KOjU Ce OJHOCE Ha 3alITUTy >KHBOTHE CPEAMHE W 31paBjba JbYIH H
o4yBame pecypca.

VY mornasby Pe3yiaraTH M AMCKyCHja je MpEACTaB/beHA NUCEMHHAIIMja UCTPAXKHMBAKBA W CIPOBEICHA
JIMcKycuja jgobujeHux pesynrara. JlepuHucaHM MoOJeN je NPUMEHEH Ha CHUCTEM YIpaBJbamba
6uopasrpaauBum otrnanaoM y CpOuju, JOK pe3ysiTaTé MOJEI0Bama YKIbYUYjy KOHIIENT TPEHYTHOT CHCTEMa
U JIBa QITEepHATUBHA ClieHapuja. Pe3ynraTu cy nmpukazaHu Ha HUBOY jobapa u Ha HUBOY (ocdopa kako Ou
ce MOrao carjieflaTH yTHId] UMIDIEMEHTHPAaHUX IMPOMEHa Yy CHUCTeMy Ha ympaBibame ¢ochopom. 3a
BU3yeNU3aIyjy pesynrara kopuiihen je cohrsep ,,STAN. Enadopupa ce U qUCKyTyje TONPHHOC aHATH3E
ToKOBa (hocopa pa3Bojy UBHO OPHjEHTHCAHOT YIpaBJbamba OMOpa3rpauBUM OTIIAIOM.

[Tornaspe 3ak/py4yHa pa3MaTpama CaApXKH 3aKJbydke KOja NMPOM3WIAa3e M3 pe3yiTaTa MCTpaKUBama M
IUCKYCHje Y OKBUPY IOKTOPCKE AWCEpTaIHje, Ka0 W MpeIsior MOTYRHOCTH MMIUIEMEHTAIHje pe3yirara ca
HCTaKHYTHM JaJbUM IPaBLIMa y UCTPaKHBAIbY.

VY nornassey Jluteparypa nat je nperien kopumheHUX CTpyYHHX M HAyYHUX ITyOJIMKanyja KOju MOKasyjy
Jla KaHTU/IaT BIIaJa TEOPHjCKUM 3HAEM U3 OBE 00IacTH.

V¥ nornasspy Ipuiio3u ce Hanase IpUIO3H.

Ha ocnoBy HaBeaeHor, Komucuja je mo3nTHBHO olleHIJIa CBa NMOIVIaB/ba JOKTOPCKe ANcCepTaIHje.

Within the chapter Introduction, introductory considerations in the field of research are given and the
subject, problem and goals of the research are analyzed. Hypotheses are set and the expected results of the
conducted research are presented.

Within the chapter Overview of the research field situation, the prevailing attitudes in the field of waste
management, especially biodegradable waste management, are analyzed. An overview of the state of
analysis of material flows within the issue of waste management and analysis of substance flows within the
issue of phosphorus management is presented.

The chapter Materials and methods presents material and substance flow analysis as tools for model
development and describes the materials used in research within the doctoral dissertation. The
development of the model is presented through the definitions of: biodegradable waste management system
and its boundaries; material flows; and relevant processes of treatment (transformation) and disposal




(storage) of materials. The phosphorus flow analysis within the defined system is presented and the
uncertainty of the used data is estimated. Additionally the possibilities of improving the presented system
through the development of alternative scenarios are analyzed. The evaluation and comparison of the
modeling results are performed based on criteria defined in accordance with the objectives of waste
management related to the protection of the environment and human health and the conservation of
resources.

In the chapter Results and discussion, analysis and interpretation of all obtained results is presented. The
defined model has been applied to the biodegradable waste management system in Serbia, and the results
of modeling the current system and two alternative scenarios are presented. The results are obtained for
the level of goods and the level of phosphorus, in order to show the impact of implemented changes in the
system on phosphorus management. The "STAN" software is applied to display the results. The
contribution of phosphorus flow analysis to the development of goal-oriented management of
biodegradable waste is analyzed and discussed.

The chapter Concluding remarks contains conclusions that have arisen from the research results and
discussion within the doctoral dissertation, as well as a proposal for the possibility of implementing the
results with outlined further directions in research.

In the chapter References, the list of used professional and scientific publications is given which indicating
that the candidate understands theoretical background of the studied topic.

The Appendices chapter contains two appendices.
Based on analysis, the Committee rates positively all parts of this PhD thesis.

VI CIIMCAK HAYYHUX U CTPYUHUX PAJOBA KOJU CY OBJAB/JbEHHU NN
MNPUXBAREHMU 3A OBJAB/bUBAILE HA OCHOBY PE3VJITATA HCTPAJKUBAIA Y
OKBUPY PAJIA HA JOKTOPCKOJ JUCEPTALIUJU

TakcaTHBHO HaBECTH HA3MBE pPalioBa, TAe M Kaaa cy oOjaBibeHU. IIpBO HaBeCcTH HajMame jedaH paj
o0jaBsbeH min npuxBahieH 3a o0jaBibuBame y yaconucy ca ISl mucre omHOCHO ca JMCTE MUHHUCTAPCTBA
HaJUIOKHOI 3a HayKy Kaga Ccy y IHTalby APYIITBEHO-XYMaHHCTHYKE HayKe WIIM paJoBe KOjU MOTY
3aMeHUTH OBaj ycnoB no Ol.jamyapa 2012. rommHe. Y ciydajy pagoBa mpuxBaheHHX 3a oOjaBjpUBame,
TaKCaTUBHO HABECTH Ha3UBE PazioBa, I1e U Kaja he Outu 00jaBJbeHN M MPUIIOKUTHU ITOTBPILY O TOME.

VI LIST OF SCIENTIFIC PAPERS PUBLISHED OR ACCEPTED FOR PUBLICATION BASED
ON RESEARCH RESULTS WITHIN THE WORK ON PhD THESIS

List all related publications, where and when they are published. First, state at least one article published
or accepted for publication in the journal from the ISI list, or from the list of the Ministry responsible for
science when it comes to socio-humanistic sciences or works that can replace this requirement by January
1, 2012. In the case of papers accepted for publication, specify the names of the works, where and when
they will be published, and provide a confirmation of their acceptance.
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VIl 34AK/bYYIIH OJHOCHO PE3YJITATH HCTPA’KUBAIbA
Vi1 CONCLUSIONS RELATED TO THE RESEARCH RESULTS

Kao pesynrar mcrpaxmBama pa3BHjeH je ajaT KOju he ONakmaTé IUTAaHHpamke W JTOHOIICHE OIUTyKa
NPWIMKOM YIIpaBJbatba OHMOpasrpavBUM TOKOBHMA OTNAJa HA TAaKaB HAYMH Ja YKJbydyje U TOKOBE
¢dochopa. Y okBHpy HCTpaxkumBama YTBp)EHO je a ce NMPUMEHOM aHajli3e TOKOBAa MaTepHjaja MOXKe
MOJIEJIOBaTH CHCTEM YIpaBJbama OMOpasrpaJiBUM OTIAJOM, a JIa CE aHAIM30M TOKOBA CYINCTAaHIU MOTY
ManupaTH TOKOBH (ocdopa y okBUpy HCTHX. KoMOMHAIMjoM aHanu3e TOKOBa MaTepHjaia U CYICTaHLU
nobuja ce ocHOBa 3a yHarpelheme ynpasibama GpocopoM, HEOOHOBJEUBUM U €CEHLIM]aTHUM PECYPCOM 32
KOjH HE MOCTOjH 3aMeHa.

PasBujenn mozmen ympaBibama OnopasrpaanBUM OTHAIOM KOjH KOMOHWHYje aHajIM3e TOKOBAa MaTepHjayia M
CYIICTAHIIN TIPHUMEHEH je Ha CHCTEM VIpaBibamka OnopasrpamzuBuM otmagoM y Cpbmju, a m3
NPE/ICTaBJbEHUX pe3ysiTaTa YOUeHW Cy HEJOCTalld CHCTeMa Koju Tpeba Jia ce yHampele Kako Ou ce
nocturiay craiaapau EY y ynpasipbawy oTnanom.

Jla 6u ce aHanu3mpase IpoMeHe TPH JOCTH3AbY IHJbEBA YIIPABJbatba OTIAIOM KOjH CE OJHOCE Ha 3aIlTUTY
KHBOTHE CpelWHe ¥ 31paBiba JbYIAM M OUyBame pecypca, JeuHHCaHAa Cy W aHaJIW3UpaHa [Ba
anTepHaTHBHA clieHapuja. CBaKH CIIEHAPHO TIPeCTaBba MToce0aH CHCTEM ca PA3IHUMTHM KOMOWHAITHjaMa
TpeTMaHa OTHaaa M CaMHUM THM DPE3YITYjy PasIdudTAM H3JIa3HUM TOKOBHMa. Pamu mopehema oBa mBa
CIICHapHja M3BpIICHA je HUXOBA CBAJIyalldja HAa OCHOBY Ac(UHUCAHUX KpPHUTEpHjyMa Ja OU ce MoKasajio
KaKo0 KOHKPETHE MMIUIEMEHTHpAHE MPOMEHE yTHYy Ha TOKOBe (ocdopa, 3aTHM Ha MOTYRHOCT HEroBe
ymoTpebe Kao pecypca ca [HJbeM CMambeha eMICHja Y )KHBOTHY CPEIHHY.

HcTpaxknBame CIPOBEICHO y OBOj IOKTOPCKOj MUCEPTALHjU IMPEACTaBJba TPBY NPOIECHY CBUX TOKOBA
OouopasrpaguBor otmaga u Qochopa y CpbObuju. MpeHTHPHUKOBaHM Cy TIaBHU W3BOPH, TOKOBH U
Pa3MOTPEHU MOTEHIMjadl 3a MMOHOBHY YHOTpeOy M cMameme Mmoryhux emwucuja y CpOuju. Pesynratu
Harjamapajy YdmBCHHIYY Ja Cy mporouu ¢ochopa yriaBHOM JHHEAPHH 300T HEMOCTOjarba MU
OrpaHMYCHUX TEXHUYKHUX Mepa 3a TpEeTMaH U [IOHOBHY yroTpe0y OBOI pecypca.

AHanu3oM n00WjeHnX pesynraTa MOJENOBamba CHUCTEMa 32 yIpaBibamkbe OHOpasrpajuBUM OTHAlOM H
MIOBE3aHMUX TOKOBa (hochopa, CTBOPEHH Cy YCIOBH 32 OLICHY Y KOjO] MEPH yIIpaBJbar-eé OBOM BPCTOM OTIaa
yTHYe Ha ympaBibame (pochopoM Kao pecypcoM M npeaBulame yTHIaja MpeJIoKeHUX MoJieNla Ha [IHJbEBE
yIpaBJbamba OTIAZ0M YOIIIITE.

As a result of the research, a tool for planning and decision-making has been developed in biodegradable
waste flow management in a way that it includes phosphorus streams. Within the research, it has been
determined that, a biodegradable waste management system can be modeled by applying the material flow
analysis, and that the substance flow analysis can map phosphorus flows within them. The combination of
material and substance flow analysis provides the basis for improving the management of phosphorus, a
non-renewable and essential resource for which there is no substitute.

The developed model of biodegradable waste management that combines both analyzes of material and
substance flows has been applied to the biodegradable waste management system in Serbia, and the
presented results show the shortcomings of the system that needs to be improved in order to reach the
standards in waste management set in the EU.

In order to analyze the changes in achieving the waste management goals related to the protection of the
environment and human health and the conservation of resources, two alternative scenarios have been
defined and analyzed. Each scenario represents a separate system with different combinations of waste
treatment and thus results in different output flows. In order to compare these scenarios, their evaluation
has been performed based on defined criteria in order to show how the implemented changes affect the
flow of phosphorus, the possibility of its use as a resource and in order to reduce emissions into the
environment.

The research conducted in this doctoral dissertation represents the first assessment of all flows of
biodegradable waste and phosphorus in Serbia. The main sources, flows and potentials for reuse and
reduction of possible emissions have been identified. The results emphasize the fact that phosphorus flows
are mostly linear due to the absence or limited technical measures for the treatment and reuse of this
resource.




By analyzing the obtained results of modeling biodegradable waste management systems and related
phosphorus flows, the extent to which biodegradable waste management affects phosphorus management
as a resource is assessed and the impact of proposed models on waste management objectives is predicted.

VIl  OHEHA HAYMHA ITPUKA3A U TYMAUYEA PE3YJITATA HCTPAXKUBAIBA
ExcruymmnuTHO HaBeCTH MO3UTHBHY MM HETaTUBHY OLIEHY HAuMHA IpHKa3a M TyMauewma pes3ynraTa
HCTpa’kKUBamba.

VIII  ASSESSMENT OF PRESENTATION AND INTERPRETATION OF THE
RESEARCH RESULTS
Explicitly indicate a positive or negative assessment of how research results are presented and interpreted.

Ha ocHoBy perassHOT mperyiefa JOKTOpcke nucepraudje Komucuja 3akibydyje na Ccy pe3ylTaTtu
UCTpaKMBamka NPUKA3aHU M TyMaueHM Ha jacaH M CHCTEMAaTHYaH HAYWH y CKJIAly ca MpOoOJIeMaTHKOM
HUCTpaXWBamka M TEMOM JOKTOpPCKE Aucepranuje. Bemwkwm Opoj CIMKOBHTHX W TpapHUKHX IpHKa3a
omoryhaBa Jjakiie pa3ymeBame pe3ylTara MpelCTaBJbeHUX Y AWUCEpTalju. Pe3yiaraTtd HCTpakuBama
OTBplyjy MOCTaBIbEHE XUTIOTE3E.

Hucepramuja je mpoBepeHa y codTBepy 3a JAeTeKiyjy 1argjapusMa iThenticate. M3Bemraj o
MTOTy TAPHOCTH je MOKa3ao Ja je TUcepTalja OpUrHHAJIaH pa KaHIuaaTa.

Y ckiany ca HaBedeHuM, KoMucHja Mo3UTHBHO ouemyje HAYMH MPHKa3a M TyMauewa pe3yiarara
HCTPAKUBaHA.

Based on a detailed review of the doctoral dissertation, the Committee has concluded that the research
results are presented and interpreted in a clear and systematic manner in accordance with the nature of the
research problem and the topic of the doctoral dissertation. A large number of figures and graphic
representations enable easier understanding of the results presented in the dissertation. The research
results confirm the hypotheses.

The doctoral dissertation has been verified in the iThenticate plagiarism detection software. The
coincidence report showed that the dissertation is the original work of the candidate.

In accordance with the above, the Committee evaluates positively the way the results of the research are
presented and interpreted.

IX KOHAYHA OIIEHA JOKTOPCKE JUCEPTAIIMJE:

ExcnimmuuTHO HaBECTH /1a JIU JUCepTanyja jeCTe I HIje HAIHCaHa y CKIaay ca HaBEICHUM
00paziokemeM, Kao 1 Jia I OHa Ca/IP>KU WM HE CaJp)Ku cBe OuTHE eneMenTe. JlaTy jacHe, Mpelys3He 1
KOHIIM3HE OJrOBOpE Ha 3. U 4. NUTame:

IX FINAL ASSESSMENT OF THE PhD THESIS:

Explicitly indicate whether the dissertation is or is not written in accordance with the above explanation
and whether it contains or does not contain all the essential elements. Provide clear, precise and concise
answers to questions 3 and 4:

1. [a nu je nucepTraiyja HamMcaHa y CKJIaay ca o0pasiioxKemheM HaBeIeHUM y pHjaBu TemMe?
1. Has the PhD thesis been written in accordance with the explanation stated in the thesis topic's
application?

Ja, nucepranuja je y HOTIIyHOCTH HAIMCAaHA Y CKJIAY ca 00pa3jioiKemh-eM HaBeeHUM Yy MpUjaBu
TeMe.

Yes, the PhD thesis is written in accordance with the explanation stated within the topic's application.

2. Ja i nucepTaryja cap:ky cCBe OUTHE eJIeMEHTe
2. Does the PhD thesis contain all the essential elements?

Ja, qucepranmja caip:ku cBe OMTHe ejleMeHTe KapaKTepHCTHYHe 32 JOKTOPCKY JHcepTanujy u3
00JIACTH TEeXHMYKO-TeXHOJIOIKHNX Hayka. JlepmHucanm cy mnpoOieM W HW/b HCTPAKABAMLA,
NMOCTAB/beHE Cy XHIIOTe3e MCTPAKMBAMKA Koje cy NpoBepeHe W mnorBpheHe Ha oarosapajyh m




CHCTEeMATHYAH HAYHH, Y CKJIAAy ca MeTOJOM Hay4yHor pajaa. /lo0ujeHu pe3yJiTaTH cy ageKBaTHO
NpeACTaB/beHH U /1eTa/bHO AMCKYTOBAHU, HA OCHOBY Yera cy H3BeleHM jacHo (opMmyaucaHu
3aK/bYy4llH.

Yes, the PhD thesis contains all the essential elements attributed to the PhD thesis in the field of technical-
technological sciences. The research problems and the objectives are defined and the research hypotheses
are set, which are tested and confirmed in an appropriate and systematic way, in accordance with the
method of scientific work. The obtained results are adequately presented and extensively discussed, based
on which clearly formulated conclusions are drawn.

3. [o yemy je nucepTalyja OpUrHHANIAH JONPHHOC HAYLIN
3. What is the PhD thesis's original scientific contribution?

[Mpema MuNUbEHY KOMUCH]E Y OKBHPY OBe JIOKTOpCKE AMCepTalije OCHOBHH JOMPUHOC HAYIH Ce oriena y
pa3Bojy Mojena Koju KOMOMHYje aHAINW3y TOKOBAa MaTepHjaia M aHaJN3y TOKOBA CYTICTAHIN Y CHCTEMY
yhpaBjbamba OUOpasrpajiBUM OTMAZAOM W omoryha ympaBibambe (ocopoM Kao pecypcoM Kpo3 pasBoj
NTCPHATUBHUX MOJICIA YIpaBJbamka. Y CBUM OOJIACTHMA YIIPaBJbalkha OTIAJIOM JIOHONIICHE OJIyKa je
KOMIUICKCaH 3aJaTak, CTOra OBO HCTPaXXHMBakbe KMMa 3a [WJb INPOICHY YyTHIAja HOBHX TEXHOJIOTHja
TpeTMaHa OMOPa3rpauBOr OTMA(a Ha JOCTH3akE IIIJbEBA YIPaBJhakha OTIAIOM U TPAHCPOPMALIU)y TOKOBA
docdopa.

JlokTopcka nucepTandja caap)Xd OpHTHHANHE HaydHE IONPUHOCE y IIOMEHY pa3Boja CTparerwja u
HUMIUIEMEHTAIMje OJIrOBapajyinx TEXHOJOTHja 32 YIPaBJbalkhe H TPETMAH OMOPA3TPaaUBOT OTMANa U MOTY
OWTH O] M3Pa3UTOr 3HAYaja 3a JOHOCHOIE OJUIYKa Y yIpaBJbalkby OHOpasTpaJvBUM OTIAIOM Ca acleKTa
PECYPCHO OPHjEHTHCAHOT yIpaBibamba GochopoM, eKOHOMCKHM MOTyNHOCTHMA W IMJBEBHMA YIIPABJbaAa
ormazoM. Pa3BHjeHH MoOJENn Cce MOXE KOPHCTUTH 3a MOJCIOBAaKkE IPYIHX CHUCTEMa YIpaBJbarbha
OMopasrpaJMBUM OTIIAJO0M H Kao MOAPIIKY IPUIMKOM JOHOIICHA OJUTyKa Kaja je y nutamy Oynyhu pa3soj
cUCcTeMa ynpaBibalba OBUM TOKOBHMA OTIA/(a, Ha HUBOY IPajioBa, PErnoHa WK JpiKaBa.

Jucepranyja je HanrcaHa Ha OCHOBY CONICTBEHHMX PE3yJiTaTa HCTPaKUBamba ayTopa.

Ha ocHoBy HaBeaeHor, Komucuja je 3ax/pyuniia 1a je y pagy ocTBapeH 3Ha4ajaH HAyYHH JONPHHOC Y
00J1aCTH HCTPaKMBaKba AUcepTaNmje.

Within this PhD thesis, according to the Committee, the basic contribution to science is reflected in the
development of a model that combines material flow analysis and substance flow analysis in the
biodegradable waste management system and which enables phosphorus management as a resource
through the development of alternative management scenarios. In all fields of waste management, decision
making is a complex task, therefore this research aims to predict the impact new biodegradable waste
treatment technologies on the achievement of waste management objectives and the transformation of
phosphorus flows.

The doctoral dissertation contains original scientific contributions in the field of strategy development and
implementation of appropriate technologies for management and treatment of biodegradable waste. It can
be of great importance for decision makers in biodegradable waste management in terms of resource-
oriented phosphorus management, economic opportunities and waste management goals. The developed
model can be used to model other biodegradable waste management systems, and to support decision-
making when it comes to the future development of management systems at the level of cities, regions or
countries.

The dissertation is written on the basis of the author's own research results.

Accordingly, the Committee concludes that the thesis has made a significant scientific contribution in
the field of dissertation research.

4, Henocraum nmucepranmje v 1. MXOB YTHL] HA PE3YJNITaT UCTPAXKNBaba
4. Disadvantages of the PhD thesis and their impact on the research result

Komucuja cmarpa ga noKTopcka qucepTanHja HeMa HeOCTaTaka Koju OM OMTHHje yTHMIAJIM HA
pe3yaTaTre HCTPAXKUBAKA.

The Committee considers that the PhD thesis has no disadvantages that would significantly influence the
research results.




X IMPEIJIOT:
X PROPOSAL:

Ha ocHOBY yKymiHE OlleHe qricepTaliije, KOMICH]a Tpeayake:

HacraBHo-Hayunom Behy ®axynrteta TexHuukux Hayka um Cenary YumBepsutera y HoBom Cany ma ce
JIOKTOpCKa JucepTanyja ,,JlonprHoc aHanmn3e TokoBa (ocdopa pa3Bojy IMUIEHO OPHjEHTHCAHOT yIIPaBIbamba
OnopasrpauBUM OTHAIOM" MPUXBATH, a KaHAUAATKHBH, CBjeTnanu Byjosuh, 0100pu jaBHa ondpana.

Based on the overall assessment of the dissertation, the Committee proposes:

The Committee proposes to the Teaching and Scientific Council of the Faculty of Technical Sciences and
the Senate of the University of Novi Sad to accept the PhD thesis ““Contribution of phosphorus flow
analysis for development of goal-oriented biodegradable waste management* and to approve a public
defense to candidate Svjetlana Vujovié.

HABECTU UME U 3BALE YIAHOBA KOMUCHUIE

MOTIIMCH YIIAHOBA KOMUCUJE
THE NAME AND THE TITLE OF THE COMMITTEE MEMBERS
SIGNATURES OF THE DEFENSE COMMITTEE MEMBERS

[Jp Topan Byjuh, penosuu npodecop, npeceanux
Dr. Goran Vujié, full professor, President

Jp Joxan ®ennep, BaHpeHU TIpodecop, dIaH
Dr. Johann Fellner, Associate Professor, Member

Jp T'opan bomkosuh, moneHr, €wiaxn
Dr. Goran Boskovié, Assistant Professor, Member

Jp Bojan barunuh, noueHt, unan
Dr. Bojan Batinié, Assistant Professor, Member

Jp Hemama CranucasibeBuh, BaHpeau npodecop, MeHTop
Dr. Nemanja Stanisavijevié, Associate Professor, Supervisor

HATIOMEHA: Unan koMuCHje KOjU HE EIH Ja MOTHHIIEC M3BEIITA] jep CE HE CIaXe Ca MHUILBEHEM
BelinHe uiaHOBa KOMHUCH]E, AyKaH je Jia YHECe Y U3BEIlTa] 00pa3iiokKene 0JJHOCHO pa3iore 300r KOjux He
KEJIH J1a TIOTIINILE U3BEIIITa].

NOTE: A member of the committee who does not wish to sign the report because he or she does not agree
with the opinion of the majority of committee members is obliged to include in the report a justification or
reasons for not wanting to sign the report.
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